from small to arbitrary injection levels. The theoretical approach differs from that of Goedbloed and Vlaardingerbroek [6] in that a phenomenological model of the active device has been chosen which considerably simplifies the mathematical derivations. As a consequence, simple expressions could be obtained for various output noises and noise conversion factors. It is this simplicity that makes the model a suitable means, if more complex synchronization schemes (mutually coupled or (sub) harmonically synchronized oscillators, e.g.) shall be analyzed. Moreover, the model adequately describes the output noise of synchronized oscillators with Gunn elements. It could be extended to account for upconversion and downconversion effects as well as for an RF-amplitude-dependent intrinsic noise source.
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-"Theory of noise and transfer properties of IMPATT diode amp~fiers," IEEE Trans. Microwave Theoty Tech., vol. MTT-25, pp. 324-332, 1977 . W. Freude, "Measurement of the statistics of a Guan oscillator signal and comparison with a mathematical model," Electron. Commun., vol. 30, pp. 209-218, 1976 the exposed silicon surfaces, mounted in the standard "pill-type" microwave packages, ultrasonically bonded lby a gold wire, coated with a silicone resin, and hermetically sealed. Fig. 1 points at which the detected signal is a factor (say 10) larger than that at the minimum. 5) The sign of the VSWR was established by comparing the sharpness of the minimum at two successive minima of the standing-wave pattern along the slotted line. If the device is active, the magnitude of the real part of the impedance looking towards the device is lower at a farther minimum due to the attenuation along the line; as a result the minimum is sharper, and, therefore, XO is smaller. Conversely, for a passive device, XO is larger at a minimum which is farther from the device.
The large-signal admittance Y~(l~C,f, Vw) of the device chip, as a function of RF signal frequency and voltage, was determined from the measured admittance Y~(l~c,f, Fi.) of the packaged device as follows.
1) The package was characterized by an equivalent circuit consisting of the five-element L-C low-pass ladder network shown in Fig. 2. 2 of bias current in Fig. 3(a) , and as a function of frequency in Fig. 3(b) shown by a series G1L, Cl network with a negative G,.
The parasitic part of the diode admittance is caused in part by the depletion-region capacitance of the punchthrough structure, represented by a capacitor Cz, and in part by the finite loss in the diode represented by a conductance G2. This leads to the five-element lumped equivalent circuit shown in Fig. 4(a) , and referred to as EQ5 below. Given the measured (or otherwise obtained) device admittance data Y~(j) over a frequency band, the equivalent circuit elements can be found by fitting the circuit Fig. 1 . In general, the element values obtained by fitting will depend somewhat on the frequency range over which the fitting is carried out, as well as on the criterion of "match" between Yd, and Y~. The five element values listed above were selected for best fit over the frequency band 4.8-7.6 GHz, and the "best fit" is defined as one minimizing the weighted mean-square difference W( G~, -G~)2 + (B~, -B~)2, summed over the set of frequencies, with a very large weight W= 106, to reflect the greater importance of device conductance in actual practice.
C. Other Circuit Models
The circuit EQ5 is topologically similar to the circuit model for the BARIT"T diode proposed by Okazaki et al. [13] , but has the conductance G2 in place of an inductance in their model. Attempts to fit their model to the same experimental admittance data of Fig. 5 shows that EQ5 is superior to their model in [13] . One of the principal reasons for this superior match is that the bandwidth over which the circuit model is active is infinite for the model of Okazati et al., but finite for EQ5.
The comparison of the driving-point admittance of EQ5 and the measured Y~,~~in Fig. 5 shows that the difference between them is due primarily to a smaller variation of the susceptance with frequency for the circuit model. The accuracy of modeling can be significantly improved by adding an inductance L2 to the equivalent circuit, which contributes to a larger frequency dependence of susceptance. This leads to the model EQ6 of Fig. 4(b 
